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An internal shunt, or an arteriovenous fistula is often constructed in the patient forearm to keep 
enough blood flow for the extracorporeal circulation in hemodialysis treatment. The appropriate maintenance 
of the fistula against stenosis and occlusion is indispensable for the effective treatment. We have developed a 
simple and noninvasive technique to obtain the transillumination image of the arteriovenous fistula using 
diffusely scattered light in the body tissue. Stenosis and occlusion in the arteriovenous fistula are caused not 
only by structural change of the blood vessel but also by property change such as arteriosclerosis or 
calcification. In this report, we have examined the possibility to observe this property change in the blood 
vessel. A model phantom was made to simulate the lipopexia in the blood vessel. The absorption spectrum of 
the transillumination image was analyzed and a pair of appropriate wavelengths was determined. The 
absorbance ratio of the images between 800-810 nm and 930 nm showed satisfactory correlation with the lipid 
content in the scattering medium. Through this experiment, the feasibility to observe the property change of 
the blood vessel in an transillumination image was verified. This result suggests the usefulness of the proposed 






























































































 計測系の模式図を Fig.2 に示す。光源にはハロゲ
ンランプ（林時計工業製, LA-150UX）を使用し，試
料透過後の光を分光測光器（浜松ホトニクス製， 
(b) Sectional view 
Fig.1 Principle of transillumination 
imaging of arteriovenous fistula. 
  





























Hb は 800～1000 nm にかけてほぼ一定の吸光度を示
すことが知られている。そこで脂質含有変化に対し

















810 nm と 930 nm とした。なお，Fig.4 の解析では，
代表的波長である 800 nm の値を用いている。本実
験では，別途開発中のプロトタイプシステムに合わ
せ，810 nmを使用した。Fig.3 に見られるように，
800 nm 付近の光学特性は安定しており，800 nm と
810 nm では，本質的違いはないものと考えられる。 
4-1. 実験方法 
 作製したファントムおよび実験装置の概略を


























Fig.3 Measured absorption spectra of model 
phantom. 
























 = 0.76 
N = 10 
Fig.4 Dependence of absorbance ratio 














に対して，吸収係数μa = 0.15 mm-1，等価散乱係数


















域（枠内 500×500 pixel）の平均値 Rbを，脂質量評
価の指標とした。 
4-3. 実験結果および考察 
 脂質含有量 0～40 %の範囲を 10 %刻みに変化させ
た試料を対象に，輝度比画像を求めた。結果の一例
を Fig.8 に，評価指標 Rbの変化を Fig.9に示す。脂
質含有率の増加に応じて，輝度比が単調に減少する
ことがわかる。 













Fig.5 Schematic of slab sample. 
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Fig.6 Outline of imaging system. 
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Fig.7 Transillumination images and result of 
image operation. 
（a）Lipid Conc. 0 %  （b）20 %       （c）40 % 
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Fig.9 Dependence of brightness-ratio index on 
lipid content.   
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